This paper analyzes the experiences of emerging market economies (EMEs) that have liberalized capital flows over the past 15 years with respect to macroeconomic performance and risks to financial stability. The results of the panel data regressions indicate that greater openness to capital flows is associated with higher growth, gross capital flows, and equity returns and with lower inflation and bank capital adequacy ratios. The effects vary depending on thresholds. As a potential application of these findings, the paper explores the possible effects of liberalization on China by applying the coefficients of explanatory variables to the corresponding variables of China in 2012-16. JEL Classification Numbers: C23, F32, G18, P43
I. INTRODUCTION
1 A large body of literature has examined macroeconomic effects of capital flow liberalization. 2 Most of these studies have analyzed the long-term relationship between capital flow liberalization and growth by including a liberalization measure in the standard growth model regression. The results of these studies have been mixed. For example, Rodrik (1998) finds no clear relationship between financial openness and economic growth, whereas Quinn and Toyoda (2008) find that countries with open capital markets tend to grow faster. Eichengreen and others (2011) find that countries that have succeeded in avoiding crises have benefited from capital account liberalization, while countries that have not so succeeded have neither benefited nor suffered on average. Very few studies have analyzed the effects of capital flow liberalization during the transition period from restricted to liberalized capital flows. 3 This paper contributes to the literature by drawing lessons from the global experiences during the transition period from restricted to liberalized capital flows. The paper analyzes short-to medium-term effects of liberalizing capital flows on macroeconomic performance and risks to financial stability. Unlike most studies, which focus on one indicator (e.g., growth), this paper analyzes the effects of liberalizing capital flows on several macroeconomic and financial indicators: economic growth, inflation, capital inflows, outflows and net flows, equity returns, and bank capital adequacy ratios, with the last two considered as proxies for the potential risks to financial stability. The sample of countries and the econometric strategy have been selected to capture the short-to medium-term effects. The sample includes 37 countries that have liberalized capital flows during 1995-2010. specifications are used to capture the possibility of partial adjustment towards the steady state. The relatively short time dimension is considered as the transition period from restricted to liberalized capital flows.
The paper also sheds light on the possible short-to medium-term effects of capital flow liberalization in China. Analyzing the effect of liberalizing capital flows on macroeconomic performance and financial stability in China is challenging. This is because the traditional global models are not suitable for this exercise (e.g., the financial sector is not well captured) and country specific regressions cannot be performed because of identification issues (i.e., insufficient variability in the capital flow liberalization measures). A possible econometric method that has been applied in this paper is to draw on the experiences of other countries that have liberalized in the past 15 years.
Since China has some features that may not be fully captured by the 37 sample countries, the results for China should be interpreted with caution. Indeed, some factors may make the experiences of other economies less informative for China. For instance, the high saving and investment rates make the rate of return on savings and investment small. The long-existing low real deposit rates increase the probability of sizable outflows if liberalized. In addition, since China's investment rate has been already very high, more gains are likely to come from a better allocation of capital associated with the capital flow liberalization. Finally, China has been relatively more open to Greenfield FDI, which may imply relatively smaller gains compared with those with limited FDI at the time of liberalization.
The paper finds strong positive links between liberalization and gross capital flows, suggesting that liberalization of capital flows does encourage financial integration. However, the impact on net flows is not statistically significant. The paper also finds that liberalization of capital flows is associated with higher GDP per capita growth and lower inflation. It finds evidence that liberalization of capital flows is associated with higher equity returns and lower bank capital adequacy ratios, suggesting potential risks to financial stability. Since we apply the coefficients of explanatory variables in the panel specifications to the corresponding variables of China, the potential effects of liberalizing capital flows in China qualitatively mirror the above econometric results. However, their sizes depend upon the extent and pace of liberalization.
The rest of the paper is organized as follows: Section II presents two new measures of capital flow restrictiveness; Section III presents recent global trends in capital flow liberalization; Section IV describes the empirical strategy and results; Section V presents implications of volatile and riskier IMF (2011a and 2011b) . Using a longer period would underestimate the effects of capital flow liberalization. the econometric findings for China; and Section VI provides some concluding remarks and policy implications.
II. MEASURING CAPITAL FLOW RESTRICTIVENESS
This study uses two new de jure measures of capital flow liberalization.
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The de jure measures are restrictiveness indices based on the IMF's Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER). The de jure measures are computed for 185 countries over1995-2010. 7 Higher values indicate more controls.

Our first de jure restrictiveness index of capital flows is similar to the Schindler index (Schindler 2009 ).
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The restrictiveness index is based on the AREAER and comprises 21 categories of restrictions, including restrictions on equity, bond, money market and collective investment instruments, financial credit, and direct investment by direction. The index distinguishes between inflows (nonresidents' investments in the country) and outflows (residents' investments abroad). We constructed for each of the 21 categories a restrictiveness index for inflows, outflows, and net flows. The difference between the Schindler index and our restrictiveness index is that the former includes a limited qualitative assessment of controls. For example, if a measure requires only notification of the transaction, the control covers only a few sectors of the economy or they are maintained for anti-money laundering or security reasons, the Schindler index considers the transaction as not controlled. The two indices are highly correlated. For the period of the availability of the Schindler index, the correlation between the two indices is 0.92.

As a robustness check, we use a second de jure index, which is an average of binary indicators of restrictiveness in 62 categories of capital transactions. The categories include all capital transactions, foreign exchange and domestic currency accounts of residents and nonresidents, regulatory measures related to the financial sector and repatriation and surrender requirements. This broad restrictiveness index can have a value between zero and 1, and higher values represent more restricted cross-border 6 For a detailed discussion on measures of financial openness and integration see Quinn and others (2011) , and IMF 2012b. We also used a de facto openness measure, which is based on gross stocks of foreign assets and liabilities as a ratio to GDP. This includes FDI, equity, portfolio investment, external debt, and official reserves. The stock data up to 2007 were developed and described by Lane and Milesi-Ferretti (2007) . Data for 2008-2010 are our updates using flows from the IMF Balance of Payments, not controlled for valuation. 7 There is a structural break in AREAER data in 1995. Until 1995, the AREAER summarized a country's openness to capital flows using a binary dummy variable, where 1 represents a restricted capital account and zero represents an unrestricted capital account. Since 1995, the AREAER has utilized a more structured approach, providing detailed information on restrictions on capital transactions in a number of subcategories.
capital flows. Due to its more extensive coverage, it can measure liberalization or reversal of liberalization better than narrower indicators. The correlation between narrow index and broader index is 0.92 for the 185 countries and 0.90 for the sample used in the empirical part of this paper. The two indices are also highly correlated with other available de jure indices.
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We computed the broader index only for aggregate capital flow restrictiveness. 10 Fully open means a de jure restrictiveness index equal to zero and fully closed an index equal to one based on our restrictiveness index. Figure 1 shows number of countries for different ranges of the index.
III. RECENT TRENDS
11 For simplicity, we classified countries into three categories. "Largely open" means a de jure restrictiveness index smaller than or equal to 0.33, and "largely closed" an index greater than or equal to 0.67. The de jure index is used to identify the sample countries that have liberalized over the past 15 years. First, only those countries are retained that have liberalized by at least 0.1 point according to the index between 1995 and 2010. 12 Second, for a given country, only those years are retained following the start of liberalization where the index declines by at least 0.01 point. Therefore, the sample encompasses only countries that have liberalized and only those years when controls on capital flows were relaxed. About 37 countries (Table 1) satisfy the above criteria. For those countries, the mean of capital flow liberalization between 1995 and 2010 was 0.4; the maximum was 0.83; and the minimum was 0.1. Therefore, this sample of countries is used in the empirical analysis. However, the actual sample for each regression varies with data availability. Many of these countries have increased the flexibility of exchange rates and interest rates prior to capital flow liberalization. Specifically, more than half of the 37 countries had increased their exchange rate flexibility, 13 and a fourth had initiated interest rate liberalization before liberalizing capital flows. 14 This feature demonstrates that a sequencing-liberalizing exchange rates and interest rates before liberalizing capital flows-does prevail.
IV. EMPIRICAL STRATEGY AND RESULTS
This section describes the empirical strategy to investigate the impact of capital flow liberalization and summarizes the main empirical results of various panel estimations.
Empirical strategy
Various panel data specifications are used to estimate the impact of liberalization on the following variables: capital outflows, inflows, net flows, real GDP per capita growth, inflation, equity returns, and bank capital adequacy ratios.
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The general specification is:
Where the subscript i denotes the ith country (i=1, …,37), the subscript t denotes the t'th year (t=1995, …, 2010), and the subscript j denotes the specific equation for each indicator of interest (y j represents the specific equation for growth, inflation, capital flows, etc). The approach includes country fixed effects (FE), , to take account of unobserved heterogeneity among countries; 16 v is the error term. The variable ka is the measure of capital flow liberalization, and Z is a set of control variables specific for each independent variable, based on the existing literature. Appendix I presents the definition and sources of variables used in the regressions.
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The dynamic specifications capture the potential inertia in the dependent variables. The presence of the lagged dependent variable in the equations means that the estimated coefficients represent short-run effects, which are the focus of the paper. The long-run effects can be derived by dividing each coefficient by one minus coefficient of the lagged dependent variable (1-β 1 ).
Two econometric issues arise in estimating the above equation. First, some independent variables may be endogenous because of potential simultaneity or reverse causality. Second, with a fixed-effect estimator, the lagged dependent variable is, by construction, correlated with the error term and is, therefore, endogenous.
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As a robustness check, System Generalized Method of Moments (System GMM) estimators were also used with all right 15 Panel unit root tests for the variables used in our empirical models suggest that all series are stationary. The results are available upon requests. 16 For example, the fixed effect takes account of all time-invariant country specific factors, including geography, climate, ethno-linguistic characteristics, and unchanging political and legal systems. 17 The main data sources are the World Economic Outlook (WEO); International Financial Statistics (IFS); World Development Indicators; and Bloomberg L.P. 18 The bias is negligible if the time horizon is long. See, for example, Baltagi (1995, Chapter 8 (Arellano and Bover, 1995; and Blundell and Bond, 1998) .
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Following Kose and others (2009) , the full sample is separated into two sub-samples using thresholds. Countries meeting these threshold conditions are presumed to be better able to reap the growth and stability benefits of financial globalization. Kose and others (2009) identified four groups of threshold conditions: financial market development, institutional quality and governance, macroeconomic policies, and trade integration. In this analysis, a composite threshold is created by first normalizing, then averaging the above four individual indicators: measures for financial development (ratio of market capitalization to GDP or private sector credit to GDP), quality of bureaucracy and corruption, ratio of fiscal balances to GDP, and trade openness (ratio of exports and imports to GDP. 20 Then, the median of the index is taken as a threshold to separate countries into two groups: those with an index higher than the median are "above threshold" countries and those with an index lower than the median are "below threshold" countries.
Empirical results
The econometric analysis (Tables 2 to 7) , based on the sample of countries that have liberalized over the past 15 years, suggests that more liberalization is associated with:

Higher real GDP per capita growth. The coefficients of liberalization are significantly negative (a decline in the index means liberalization of capital flows).
The results indicate that a 0.1 point decline in the index implies about a 0.14 percentage points increase in real GDP per capital growth (Table 2) .

Lower inflation rates.
21
The coefficients of the liberalization index are significantly positive. A 0.1 point decline in the index implies about 0.7 percentage points decrease in inflation (Table 3) .

Higher equity returns. The coefficients of the equity liberalization index are significantly negative. A decline in the index of 0.1 point implies about 2.9 percentage points increase in equity returns (Table 4) .
Lower bank capital adequacy ratios. A decline in the index of 0.1 point implies a decrease in the capital adequacy ratio of about 0.3 percentage points. This may be due to a higher credit and asset expansion associated with the liberalization of capital flows. Furthermore, an increase in riskier assets following the liberalization of capital flows may put downward pressure on capital ratios (Table 5) .
Higher capital inflows and outflows. The coefficients of liberalization are significant. A 0.1 point decline in the index implies a 1.2 percentage points increase in inflows and a 0.8 percentage points increase in outflows (Table 6 and 7). However, the effect of liberalization on net flows is not statistically significant.
Thresholds
Panel regressions, using the sub-samples of countries "above threshold" and "below threshold" are run to capture the possible differences in countries with various level of financial and institutional development:  For countries "above threshold," the main findings in the full sample are generally confirmed, with a few differences. For example, the coefficients of liberalization are larger than those in full samples, indicating a larger role of capital flow liberalization in countries "above threshold." In other words, countries that have reached certain thresholds of development, with respect to the financial and institutional setting, benefit the most from capital flow liberalization.

For countries "below threshold," the coefficients of liberalization are not significant in most regressions, including in the growth regression, indicating a limited role of liberalization of capital flows for those countries.
Robustness checks
The results are robust to using alternative estimation approaches or different capital flow liberalization measures:
 Several other econometric specifications of panel data were estimated; including system GMM. The results are broadly similar to those obtained with the fixed effects estimator.
 Using our broad restrictiveness index of capital flows leads to similar results.
 A further robustness test is implemented to investigate whether the effects of capital flow liberalization depend on the size of the country, since our sample includes small countries and large countries. To ensure that our conclusions are unaltered in larger countries, we run pooled weighted least squares (WLS) estimation, whereby each observation is weighted by countries' GDP in U.S. dollar. This approach assigns more weight to the larger economies, without eliminating the small countries. Compared to pooled (unweighted) least squares (LS),
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the results are broadly similar. The results for real GDP per capita growth are presented in the last two columns in Table 2 . Therefore, this suggests that our results are also valid for larger countries.
V. SIMULATION OF THE EFFECTS OF CAPITAL FLOW LIBERALIZATION ON CHINA
While many countries have extensive capital controls, China stands out owing to its size and systemic importance (Figure 3) . China is the largest country (both in terms of population and GDP) that retains extensive controls on capital flows according to the de jure index.
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India is the second largest country that still has extensive capital controls. There are other EMEs with similar restrictiveness, but they are not systemic for the global economy. While the main conclusions are useful for other countries that have still significant controls on capital flows, this section focuses on the possible internal impact of capital flow liberalization in China.
Few studies have analyzed the potential effects of capital flow liberalization in China.
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The Chinese authorities have voiced an aspiration to achieve full capital account convertibility and currency internationalization in the long term. In February 2012, a People's Bank of China staff research paper proposed a phased reform process that envisaged greater Chinese investment abroad; acceleration of overseas lending in renminbi, particularly to support trade transactions; and greater scope for foreigners to invest in Chinese equities, bonds, and property (Sheng, 2012) . The final step to be taken would be full convertibility of the renminbi, although restrictions would remain on speculative capital flows and short-term foreign borrowing. Liberalization in China is expected to have substantial domestic and multilateral effects. As recognized by the authorities, further liberalization would be beneficial based on the implementation of the authorities' liberalization plan and more rapid progress on supporting reforms, particularly in the financial sector. Note: The horizontal axis shows de facto openness (Lane and Milesi-Ferretti, 2007, updated) . The vertical axis shows the index of de jure openness. The size of bubble is the GDP of the countries in U.S. dollar. The red bubble represents China.
A successful capital flow liberalization would lay a solid foundation for the international use of renminbi. However, larger flows could give rise to financial stability risks that also have multilateral repercussions (IMF, 2012a) .
This section explores the potential effects of liberalizing capital flows on China by applying the coefficients of explanatory variables from the previous section to the corresponding variables of China during 2012-16. We created two scenarios: one without capital flow liberalization (equation 2) and one with capital flow liberalization (equation 3). Then the differences between the two scenarios is considered as the possible additional effects of capital flow liberalization on China. ( 2 )ˆĈ 
VI. CONCLUSIONS AND POLICY IMPLICATIONS
Using panel data techniques, this paper analyzes the experiences of EMEs that have liberalized capital flows over the past 15 years with respect to macroeconomic performance and risks to financial stability. The paper finds support for the argument that liberalization of capital flows can explain macroeconomic performance and risks to financial stability, at least partially. In particular, the paper finds strong positive links between liberalization and gross capital flows, suggesting that liberalization of capital flows does encourage financial integration. The paper also finds that liberalization of capital flows is associated with higher GDP per capita growth and lower inflation. Moreover, it finds evidence that liberalization of capital flows is associated with higher equity returns and lower bank capital adequacy ratios, suggesting potential risks to financial stability. Consistent with the literature, the paper also finds that countries meeting threshold conditions are better able to reap the growth and stability benefits of financial globalization.
Despite their beneficial effects, liberalization of capital flows can pose challenges. Specifically, the benefits of liberalizing capital flows include reducing misallocation of resources, risk diversification, and deepening and development of financial markets. At the same time, liberalization can be associated with an increase in macroeconomic volatility and vulnerability to crises, and can complicate macroeconomic management as the real economy may not be able to adapt to large swings in the capital flows, particularly in a fixed exchange rate regime. The increase in inflows can fuel a boom in domestic demand leading to overheating. Liberalization of capital flows may also lead to asset price bubbles and increase risks to the banking sector, and call for stronger prudential regulation.
Capital flow liberalization is a long-term objective of the authorities in China and many other EMEs that have still relatively strong restrictions on capital movements. Recognizing the potential benefits as well as the risks of more liberalized capital flows, the authorities in China have called for a gradual liberalization. The ultimate objective is to move forward with capital flow liberalization in a manner that harnesses the benefits of more open capital flows while mitigating the risks. The internationalization of reminbi will be a natural beneficiary of a smooth capital flow liberalization.
The effects of liberalizing capital flows on China qualitatively mirror the general econometric results. However, quantitatively, the effects depend on the pace and sequencing of capital flow liberalization. Although our econometric strategy and the 37 sample countries may not fully capture the unique features of China-such as its size and ongoing structural changes-it does shed some light on the possible short-to medium-term effects of capital flow liberalization in China.
The results highlight the potential benefits as well as the risks of more liberalized capital flows. Recent experience shows that gross flows among advanced economies embed risks with systemic stability implications.
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Previous crises had led to a focus on net flows to EMEs, and on the composition of flows (short-term financing and exchange rate risk). Therefore, it is apparent that gross flows can lead to global financial instability and thus warrant close scrutiny. 
